Without the ability to effectively recognise pain and assess its severity in animals, there is no way of assessing the efficacy of analgesia administered. Therefore, we have no way of ensuring that pain is adequately managed (Leach et al. 2012 ). Despite the extensive use of rodents in medical research that often involves the assessment of pain and distress, translation of this knowledge to veterinary medicine has been relatively neglected, and original veterinary research in pain assessment in rodents is lacking. This article aims to provide a broad overview of common behaviours that could be used to assess pain in rodents.
Introduction
Effective pain management is central to good veterinary practice (Epstein et al. 2015) . A huge numbers of animals undergo painful procedures every day, in the form of routine veterinary practice, research, or food production. Pain is likely to cause emotional and physical suffering, therefore pain management is paramount for ethical and welfare reasons. Pain has been described by people as 'one of the most negative experiences possible' (Mellor, 2011) . Pain can adversely affect clinical outcome in veterinary practice (Robertson, 2002) and has been shown to reduce the validity of data in research (e.g. Leach et al. 2012) , and has economic implications where animals are kept or treated as a business (e.g. for research or food production).
Pain assessment in rodents is critical: they are a popular pet species (Bament, 2015) and they represent the most common animals used in research. In the UK, last year, over 3 million mice and 300,000 rats were used in research (Home Office 2014). These rodents undergo some of the most invasive procedures but receive analgesia less often than other species (e.g. Lascelles et al. 1999 , Stokes et al. 2009 , Makowksa and Weary, 2013 . Recent studies of research using rodents showed that only 10% and 20% of rats and mice received postoperative analgesia in a period between 2000 -2001 and 2005 -2006 respectively (Stokes et al. 2009 ), compared to a much greater 50% and 63% of 'large' animals receiving postoperative analgesia in the same periods (Coulter et al. 2009 ). While many veterinary professionals are competent and effective at recognising and treating pain in familiar species such as dogs (Hansen and Hardie 1993) , or horses (Lorena et al. 2013) , pain recognition in many other species appears to be less effective. This may be due to many different factors including: [1] A lack of knowledge of what a non-painful rodent looks like, particularly as most vets and nurses only ever see painful animals.
[2] Our own human perception or opinion of the animal's 'value' or 'worth' (Henke and Erhardt 2001, cited in Landa 2012) or its ability to experience pain (e.g. Sneddon et al. 2014) . [3] Concerns over the side -effects associated with many pain -relieving drugs (Richardson & Flecknell 2005) .
[4]
Our inability to effectively recognise and assess the severity of pain in animals we are less familiar with (e.g. Sneddon et al. 2014) .
From a veterinary perspective, clinical signs in exotic animals such as rodents, often goes unnoticed until the condition is so far advanced that the animal presents in a critical state (McLaughlin and Strunk, 2016) . The most common rodent species have been shown to exhibit pain behaviours when observed (e.g. Roughan et al. 2001 , Leach et al. 2012 ). This appears to be in contrast to other prey species (e.g. rabbits), which may hide signs of a painful event as a strategy for survival (Underwood, 2002) . However, the use of behaviour to effectively assess pain is further complicated by the variation observed in pain behaviours exhibited between species, and how the type of pain (i.e. acute or chronic) and location (i.e. somatic, visceral, or neuropathic) influences the behaviours observed.
Although many of the pain behaviours described in rats and mice arises from research for human benefit, they remain directly applicable to veterinary medicine. Examples of these behaviours are outlined in Table One . Currently these behaviours have only been validated for the procedures detailed in each study. Therefore they should be used with caution when assessing pain relating from other procedures, and should always be implemented as part of a 'holistic' assessment of pain that incorporates a wide range of measures. (Table One: Common pain behaviours in rats and mice).
Despite this research into identifying pain behaviours in rodents, our ability to differentiate between pain, and other conditions such as 'sickness', and 'malaise' remains a challenge. However, it must be remembered that these states are likely to be concurrent in many cases. After all, other emotions will be present in pain states, such as depression accompanying chronic pain (Blackburn -Munro and Blackburn -Munro, 2001) and fear, anxiety and distress accompanying pain.
In conclusion, this article provides a brief overview of some common pain behaviours in rats and mice. This will hopefully help nurses build their own evidence base of pain behaviours in these two species, to aid them in their recognition and treatment of pain. For further information on the use of behaviour for assessing pain in rodents and example video sequences please contact Dr Matt Leach (matthew.leach@newcastle.ac.uk) .
